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TO  the  present  time,  only  the  United 
States,  the  Soviet  Union,  the  United 
Kingdom,  France,  China,  India,  and 
possibly  Israel  have  acquired  nuclear 
weapons.  But  it  is  only  a  matter  of  time 
before  additional  countries  join  this  nuclear 
club.  The  prospect  of  a  proliferation  chain 
including  Argentina  and  Brazil  has  been 
recognized  for  some  time.  Much  has  been 
said  about  Argentine  nuclear  potential  as  a 
result  of  success  in  mastering  the  nuclear  fuel 
cycle,  announcements  that  the  country  is  now 
capable  of  making  its  own  nuclear  weapons, 
and  statements  elaborating  that  this  tech¬ 
nology  would  become  a  fundamental  tool  in 
its  foreign  policy.*  The  nuclear  situation  in 
Brazil,  however,  remains  somewhat  obscure. 

What  the  further  spread  of  nuclear 
weapons  development  capability  might  do  to 
the  international  system  is  a  compelling 
question,  but  not  within  the  scope  of  this 
article.^  My  purpose  is  more  limited:  first,  to 
analyze  briefly  the  roots  and  functioning  of 
Brazilian  nuclear  development  policy  in  light 
of  the  military-political  elite’s  geopolitical 
thought;  and  then  to  examine  the  basics  of 
the  program  that  Brazil  is,  in  fact,  im¬ 
plementing.  Through  the  fusing  of  attitude 
and  behavior,  one  can  gain  a  clear  picture  of 
the  present  status  of  the  nuclear  industry  in 
Brazil  and  its  possible  significance  in  the 
hemisphere  and  the  world. 

GEOPOLITICS  AND  NUCLEAR  POLICY 

The  wellsprings  of  current  policy  are  to 
be  found  in  the  concepts  of  Brazilian 


geopolitical  thinking.  The  major  con¬ 
temporary  figure  has  been  General  Golbery 
da  Couta  e  Silva. ^  Much  of  present  govern¬ 
mental  policy — and  much  of  what  is  being 
done — is  a  result  of  research  done  over  the 
years  at  the  Superior  War  College  and 
synthesized  by  Golbery.  As  a  result,  the 
military-backed  regimes  that  have  been  in 
power  since  1964  have  been  provided  with  a 
conceptual  framework  for  the  dynamic  econ¬ 
omic,  political,  social,  and  military 
development  of  the  country.  Moreover, 
Golbery  has  held  positions  of  great  influence 
in  all  the  administrations  since  1964  and  thus 
has  been  present  to  interpret  and  continue  to 
develop  contemporary  geopolitical  thinking 
as  it  applies  to  Brazil. 

Golbery  argues  that  Brazil  must  develop 
itself  or  perish.'*  Development,  in  the  most 
simple  terms,  consists  of  two  elements, 
security  and  economic  growth.  More  speci¬ 
fically,  security  involves  the  defense  of 
economic  and  political  sovereignty  in  a  world 
that  is  becoming  more  and  more  aggressive. 
Economic  growth  means  continued  and 
expanded  participation  in  building  the 
nation’s  agricultural  and  industrial  base. 
Brazilian  nuclear  policy  is  a  manifestation  by 
which  the  nation  expresses  its  will  to  live,  to 
develop,  and  to  preserve  itself  within  the 
framework  of  the  international  community. 
In  order  to  attain  these  objectives,  a  “creative 
minority,”  generally  from  within  the  armed 
forces,  will  seek  to  carry  out  the  necessary 
implementation  programs  and  has  the  overall 
responsibility  to  make  Brazil  into  a  real 
nation.^ 
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The  nation’s  nuclear  development 
policy,  therefore,  is  derived  from  its  broad 
economic  and  political  goals,  and  is  not  just  a 
means  of  producing  energy.  In  this  sense, 
nuclear  policy  is  to  establish  a  nuclear  power 
industry  that  can  serve  as  a  means  by  which 
Brazil  might  transform  itself  from  an  obscure 
third  world  “dependency”  into  an  autono¬ 
mous  power  center  in  its  own  right.* 

The  first  indication  that  this  would  be 
the  case  came  in  1967  when  then-President 
Costa  e  Silva  stated  that  one  of  the  major 
objectives  of  his  administration  would  be  the 
attainment  of  necessary  foreign  cooperation 
for  the  rapid  nuclearization  of  Brazil.’  Solid 
evidence  to  this  effect  came  in  1968  when 
Brazil  signed  and  ratified  the  Treaty  of 
Tlatelolco  (though  through  a  procedural  ruse, 
it  remains  legally  unbound).®  Further  evi¬ 
dence  was  provided  when  the  1973  oil  crisis 
and  subsequent  quadrupling  of  energy  prices 
brought  the  Brazilian  “economic  miracle”  to 
an  untimely  halt.  Under  those  circumstances 
the  government  responded  with  a  massive  S65 
billion,  12-year  commitment  to  the 
development  of  internal  energy  resources, 
including  nuclear  energy.’ 

Then,  in  1974,  NUCLEBRAS  was 
founded  as  a  state  company  with  a  charter  to 
provide  direction  for  the  nation’s  nuclear 
policy.’*  At  the  same  time,  the  decision  was 
made  to  establish  an  independent  all- 
Brazilian  nuclear  program  based  on  an 
enriched  uranium  technology,  to  which  the 
country  was  already  committed.  The  United 
States  let  it  be  known  that  no  new  contracts 
would  be  let  for  the  supply  of  enriched 
uranium  and  that  existing  nuclear  agreements 
with  Brazil  were  subject  to  review.”  This 
motivated  the  Geisel  administration  to  seek 
its  nuclear  technology  elsewhere.  As  a  result, 
a  multibillion-dollar  agreement  was  signed 
with  the  Federal  Republic  of  Germany  in 
June  1975.  Fulfillment  of  the  terms  of  this 
agreement  would  provide  Brazil  with  a  full 
nuclear  cycle  and  eight  reactors,  in  addition 
to  one  that  was  already  under  construction, 
Angra  I.  Subsequent  supplemental  agree¬ 
ments  have  been  made  with  the  Netherlands, 
France,  Britain,  and  the  United  States.” 


Since  1975  and  the  beginning  of  the 
transfer  of  technology  under  the  terms  of  the 
agreement  with  Germany,  several  things  have 
taken  place  which  confuse  the  issue  of 
Brazilian  nuclear  development.  First,  there 
were— -and  still  are — several  problems  in  the 
construction  of  the  reactors.  Thus,  the 
program  of  power  plant  construction  is  now 
considerably  behind  schedule.  Second,  the 
Germans  have  been  accused  of  deliberately 
slowing  the  Brazilian  nuclear  program.” 
Especially  critical  comments  suggest  that 
foreign  interests  are  subjecting  the  country  to 
“blackmail.””  Third,  the  burdens  imposed 
by  the  large  Brazilian  external  debt  have 
forced  the  government  to  make  statements  to 
the  effect  that  after  dealing  with  the  problem, 
the  country  “has  nothing  left  over  for 
development.””  It  appeared  by  mid-1982, 
then,  that  the  Brazilian  nuclear  program  was 
substantially  diminished,  if  not  completely 
halted. 

Nevertheless,  President  Figueiredo  has 
pursued  a  policy  that  is  very  much  in  accord 
with  that  of  his  predecessors.  The  following 
measures  are  among  the  steps  that  have  been 
taken  to  maintain  the  momentum  of — or 
bring  back  on  track — Brazilian  nuclear 
development. 

First,  in  June  1982  the  Mines  and  Energy 
Minister,  Caesar  Cals,  hinted  that  the  priority 
for  construction  of  reactors  was  being 
downgraded  for  economic  reasons.  He  ex¬ 
plained  that  new  nuclear  power  plants  would 
be  begun  only  when  the  problem  of  uranium 
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enrichment  had  been  fully  resolved.’* 
Significantly,  it  was  also  suggested  that  the 
government  would  like  to  wait  until  Brazilian 
scientists  develop  the  ability  to  build  fast- 
breeder  reactors  that  would  use  thorium 
instead  of  uranium.  The  argument  is  that 
fast-breeder  reactors  produce  ten  times  the 
plutonium  that  would  be  produced  from 
reactors  built  with  German  technology.’’ 
Moreover,  it  has  been  estimated  that  it  would 
take  7800  years  to  use  up  all  known  Brazilian 
thorium  even  if  that  element  were  used  to 
provide  all  Brazilian  demands  for  elec¬ 
tricity.’*  In  both  cases,  the  implications  are 
clear:  even  by  delaying  the  program 
somewhat,  Brazil  will  obtain  more  plutonium 
over  a  shorter  period  of  time  by  using  an 
element  found  in  great  abundance  in  that 
country. 

Second,  while  the  German  fuel  cycle  is 
being  transferred,  Brazil  appears  to  be 
developing  a  parallel  program  that  would  be 
exclusively  Brazilian.  Evidence  of  such  a 
program  may  be  seen  in  the  construction  of 
an  all-Brazilian  uranium  processing  plant  at 
Itataia,  and  in  current  research  that  would 
lead  to  uranium  enrichment  using  laser  rays, 
fast-breeder  reactors  using  thorium,  and  the 
planning  of  all-Brazilian  fuel  fabrication  and 
reprocessing  plants.’*  Furthermore,  in  early 
1983,  all  research  in  the  field  of  nuclear 
energy  was  centralized  under  the  control  of 
the  federal  government.  Private  and  state 
institutions  are  still  allowed  to  carry  out 
nuclear  research,  but  only  through  a  coor¬ 
dinating  agreement  with  NUCLEBRAS.’^®  At 
the  same  time,  Brazil  continues  to  pay  for  and 
take  delivery  of  German  equipment  for  its 
nuclear  power  plants.” 

Third,  despite  publicly  announced 
budget  cuts  of  up  to  47  percent  from  the  1983 
nuclear  program,”  large  portions  of  the  cuts 
do  not,  in  reality,  appear  to  have  been 
made.”  For  example,  $100  million  sup¬ 
plements  were  provided  to  the  NUCLEBRAS 
budget  in  1982  and  were  expected  for  1983 
and  beyond.”  This  has  been  accomplished 
by,  among  other  things,  taking  from  the 
budget  for  scientific  and  technical 
development,”  reducing  highway  and 
railroad  construction  and  the  development  of 


communications,”  obtaining  international 
loans,”  and  deficit  spending  on  the  part  of 
NUCLEBRAS.”  For  1984,  the  President  of 
NUCLEBRAS,  Dario  Gomes,  reportedly 
expected  a  budget  of  $750  million.’* 

Finally,  in  December  1983  the  In¬ 
ternational  Atomic  Energy  Agency  (IAEA) 
was  officially  notified  that  the  Brazilian 
government  would,  again,  not  sign  the 
Nuclear  Non-Proliferation  Treaty.  In  that 
communication,  the  Foreign  Minister, 
Ramiro  Saraiva  Guerreiro,  noted  that  not  all 
the  countries  “that  are  filled  to  the  brim  with 
megatons,  such  as  France,  India,  and  the 
People’s  Republic  of  China,  are  signatories 
to  the  treaty.”  He  added  that  “the  countries 
that  underscore  the  importance  of  the  treaty 
are  precisely  those  which  proliferate  nuclear 
arms,  such  as  the  USSR,  the  United  States, 
and  Great  Britain.”*®  Thus,  Brazil  continues 
to  be  legally  uncircumscribed  by  any  in¬ 
ternational  nuclear  control  measures. 

Through  various  means  and  the  guiding 
geopolitical  premises  for  development,  the 
goals  of  Brazilian  nuclear  policy  have  en¬ 
dured  from  the  late  1960s,  and  the  Costa  e 
Silva  administration,  to  the  present.  Barring 
some  great  catastrophe,  this  policy  is  unlikely 
to  change  in  the  foreseeable  future.  Clearly, 
the  policy  is  to  continue  to  develop  nuclear 
power.  And  the  implementation  of  that 
policy  is  of  relatively  high  priority. 

An  examination  of  the  programs  that 
carry  out  nuclear  development  policy  will 
further  clarify  the  situation  and  make  the 
political,  economic,  and  military  implications 
more  explicit. 

THE  BASICS  OF  THE  PROGRAM 

Given  Brazilian  strategic  thinking,  a 
large  and  independent  nuclear  power 
production  capability  is  a  necessity  for  the 
country.  Such  a  capability  would  resolve 
energy  problems,  provide  for  the  creation  of 
a  large  and  lucrative  new  industry,  and 
establish  the  potential  to  enhance  national 
security.  In  this  context,  the  nuclear 
development  program  is  the  crowning  point 
in  the  realization  of  Brazil’s  long-touted 
greatness.  Consequently,  there  are  three 
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complementary  parts  of  the  program:  nuclear 
power  production,  a  nuclear  weapon 
production  capability,  and  the  development 
of  the  additional  capability  of  delivering 
nuclear  weapons. 

Nuclear  Power  Production.  This  part  of 
the  program  has  been  in  progress  since  the 
lS>30s,”  but  did  not  get  beyond  the  seminar 
room  and  laboratory  until  1972  when  con¬ 
struction  was  begun  at  the  nuclear  power 
plant  at  Angra  dos  Reis  (Angra  I).  However, 
the  establishment  of  an  independent,  full 
nuclear  cycle  involves  four  basic  components 
in  addition  to  the  construction  of  reactors: 
uranium  and/or  thorium  production,  fuel  en¬ 
richment,  fuel  fabrication,  and  reprocessing. 

With  regard  to  the  power  plants,  the 
1975  agreement  with  the  Federal  Republic  of 
Germany  included  provisions  for  the  con¬ 
struction  of  eight  reactors  of  1380  megawatts 
each,  in  addition  to  the  626-megawatt  Angra 
I  plant.  All  of  these  plants  were  to  have  been 
in  operation  before  1990.  However,  as  noted 
above,  because  of  a  lack  of  funds  and  the 
political  decision  giving  priority  to  the 
mastering  of  the  nuclear  fuel  cycle,  reactor 
construction  is  not  on  schedule.  Furthermore, 
at  this  point  it  is  not  certain  that  all  eight 
reactors  will  be  built.  The  status  of  reactor 
construction  as  of  early  1984  is  as  follows. 
Angra  I  was  scheduled  to  go  into  operation  in 
1977  but  is  currently  operating  at  only  30 
percent  of  capacity.  Angra  11  is  not  likely  to 
be  completed  in  1987  as  scheduled.  Angra  III 
has  had  its  site  moved,  but  heavy  equipment 
for  it  has  arrived  from  Germany  and  con¬ 
struction  was  scheduled  to  begin  in  1984. 
Preparations  at  the  worksites  for  Peruibe  IV 
and  V  have  been  delayed.  And  construction 
contracts  for  Iguade  I  and  0  will  not  be  let 
until  1987.  According  to  Mines  and  Energy 
Minister  Cesar  Cals,  the  plants  to  be  con¬ 
tracted  for  in  1987  can  be  operational  in 

1997.32 

NtJCLEBRAS  Mineral  Resources  Direc¬ 
tor  John  Albuquerque  Forman  has  stated 
that  current  Brazilian  uranium  reserves  of 
301,490  tons  will  feed  48  pressurized  water 
reactors  for  30  years.”  As  a  result,  these 
reserves  can  easily  guarantee  fuel  supply  to 
the  nuclear  plants  foreseen  in  the  nuclear 


development  program.  Currently,  uranium 
concentrates  are  being  produced  at  the 
NUCLEBRAS  mining  and  industrial  complex 
at  Poco  de  Caldas.  This  facility  was  opened 
in  May  1982  and  has  the  capacity  to  provide 
500  metric  tons  of  yellow-cake  a  day.”  Also, 
another  type  of  uranium  production  plant  at 
Itataia — utilizing  all-Brazilian  technology — 
was  scheduled  for  completion  in  raid-1984.” 
Reportedly,  the  French  government  is 
providing  substantial  financing  for  this 
project  in  return  for  part  of  the  uranium 
produced.”  In  any  case,  it  appears  that 
despite  severe  financial  constraints,  Brazil  is 
moving  toward  an  adequate  fuel  production 
capability  for  its  reactors. 

A  uranium  enrichment  plant  at  Resande 
was  to  be  producing  on  an  industrial  scale  as 
early  as  1986.”  However,  construction  has 
stopped  due  to  a  lack  of  funds.  It  is  estimated 
that  in  order  to  deal  successfully  with  this 
part  of  the  nuclear  power  production  process, 
Brazil  would  have  to  invest  $2.2  billion  over 
the  next  two  years.”  Consequently,  a 
Brazilian  research  program  is  under  way 
which  is  aimed  at  developing  a  technique  to 
use  laser  rays  as  an  alternative  to  the  German- 
designed  centrifugal  jet  (jet  nozzle)  process.” 
The  importance  of  this  research  is  reflected  in 
the  fact  that  the  project  is  being  undertaken 
at  three  different  institutions— the  Institute 
for  Nuclear  and  Energy  Research,  the 
Aerospace  Technology  Center,  and,  possibly, 
at  the  University  of  Campinas.'*®  Uranium 
enrichment  is,  in  fact,  the  key  to  the  mastery 
of  the  nuclear  fuel  cycle,  and  until  the 
problem  is  solved  the  Brazilian  nuclear 
development  program  cannot  come  to 
fruition. 

In  the  meantime,  the  basic  engineering 
and  pilot  plants  for  fuel  fabrication  and 
reprocessing  have  reportedly  been  completed, 
but  no  dates  have  been  fixed  for  expansion  to 
commercial  scale, '** 

It  would  appear,  then,  that  Brazil  has 
two  nuclear  power  production  programs— 
one  very  costly  effort,  based  on  the  transfer 
of  technology  from  Germany;  and  one  which 
will  be  all-Brazilian,  more  economical,  and 
ultra-modern,  but  which  has  not  yet  gotten  a 
fuel  enrichment  plant  into  production. 
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Argentina  has  such  a  facility,  although  it 
relies  on  gaseous  diffusion  methods  that  have 
been  in  use  in  France,  the  USSR,  and  the 
United  States  for  about  40  years.  The  latter 
point,  however,  is  doubtless  of  little  comfort 
to  Brazilian  decision-makers.  It  would  seem 
likely  that  the  Brazilian  government  will  find 
the  necessary  means  to  provide  new  impetus 
for  the  quick  establishment  of  a  complete 
nuclear  fuel  cycle. 

Nuclear  Weapon  Production  Capability. 
If  Brazil’s  primary  purpose  for  creating  a 
nuclear  power  production  capability  were 
simply  to  develop  a  military  nuclear  device,  a 
far  less  complex  and  much  less  expensive 
program  would  probably  have  already 
achieved  that  goal.  Moreover,  on  several 
occasions  over  the  past  several  years,  the 
various  governments  have  reaffirmed  the 
exclusively  peaceful  nature  of  the  nuclear 
development  program.  Additionally,  Bra¬ 
zilian  representatives  periodically  confirm 
adherence  to  the  principles  of  the  Tlatelolco 
Treaty  and  have  signed  a  safeguards 
agreement  with  the  IAEA  which  exceeds  the 
requirements  of  the  Nuclear  Non- 
Proliferation  Treaty.  Nevertheless,  a  nuclear 
explosive  device  produced  for  peaceful 
purposes  can  be  as  lethal  and  destructive  as 
one  designed  for  the  military.  A  country 
exploding  such  a  device  would  become,  de 
facto,  a  nuclear  power. 

In  the  case  of  Brazil,  it  was  expected  that 
eight  reactors  would  go  into  production,  one 
a  year  from  1982  until  1989.  This,  of  course, 
is  no  longer  possible.  But  despite  its  late  start 
and  slowed  development,  Brazil’s  nuclear 
program — which  includes  a  limited  pluton¬ 
ium  production  capability  even  with  the 
German  technology — is  theoretically  capable 
of  producing  nuclear  weapons.  For  example, 
even  though  Angra  I  is  currently  producing  at 
only  30  percent  of  capacity,  it  has  been 
estimated  that  Brazil  could  produce  five  20- 
kiloton  weapons  a  year.''^  The  production 
from  the  reactors  currently  under  con¬ 
struction,  Angra  II  and  III,  along  with  Angra 
I  will  give  Brazil  a  capability  three  times 
greater  than  that  of  such  a  celebrated  nuclear 
power  as  India.'*^  Finally,  as  each  of  the 
reactors  projected  for  completion  by  1997 


comes  on  line,  Brazil  will  take  major  steps 
toward  a  serious  nuclear  weapon  production 
capability.  They  will  produce  approximately 
11,000  megawatts  a  year — a  little  less  than 
France  was  producing  in  1980.'"' 

The  Capability  to  Deliver  Nuclear 
Weapons.  Brazil’s  theoretical  capability  to 
manufacture  nuclear  weapons  is  com¬ 
plemented  by  its  ability  to  deliver  such 
devices.  For  a  number  of  years,  the  Brazilian 
air  force  has  had  jet  aircraft  that  can  deliver 
nuclear  payloads."*  The  Brazilian  navy  will 
also  become  involved  when  A-4  Skyhawks 
become  operational  aboard  the  aircraft 
carrier  Minas  Gerais.*^  Perhaps  more  im¬ 
portantly,  a  long-standing  missile  project  has 
been  developing  a  series  of  rockets  for  the 
relatively  well-funded  Brazilian  space  pro¬ 
gram."’  Thus,  there  is  now  a  family  of 
missiles  in  being.  Sonda  I  has  a  capacity  to 
carry  loads  of  five  kilograms  to  altitudes  of 
75  to  120  kilometers.  Sonda  II  is  capable  of 
carrying  loads  of  20  to  50  kilograms  to 
altitudes  of  120  to  200  kilometers.  Sonda  III 
can  take  50  kilograms  to  an  altitude  of  500 
kilometers;  and  Sonda  IV  is  capable  of 
carrying  300  kilograms  more  than  1000 
kilometers  into  space."®  Moreover,  it  has  been 
reported  that  experts  working  at  the 
Aerospace  Technology  Center  say  that  a 
missile  is  being  planned  that  will  be  capable 
of  carrying  a  payload  of  1000  kilograms 
approximately  3000  kilometers."’ 

With  a  dual  delivery  capability,  a  nuclear 
power  production  capability,  and  the  theoret¬ 
ical  ability  to  manufacture  a  nuclear  ex¬ 
plosive  device,  implications  are  again  clear. 
Brazil  would  need  only  a  political  decision  to 
develop  nuclear  weapons. 

CONCLUSIONS 

Mastery  of  the  complete  nuclear  fuel 
cycle  is  one  thing,  the  ability  to  deliver 
nuclear  weapons  is  another,  and  a  political 
decision  to  produce  nuclear  weapons  is 
something  else  again.  To  this  point,  Brazilian 
leaders  have  been  content  to  continue 
research  and  nuclear  power  development  in 
consonance  with  the  political  decision  to 
establish  a  vast  independent  nuclear  power 
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industry  designed  to  produce  energy  for 
peaceful  purposes.  Nevertheless,  this  pro¬ 
gram  is  a  manifestation  of  geopolitical 
thinking  which  has  military  and  political 
overtones,  as  well  as  economic  ramifications. 

Nuclear  power  is  the  capstone  of 
Brazilian  modernization.  It  is  the  military 
which  has  the  responsibility  to  project  the 
country  into  the  world  arena  as  a  major 
power.  All  the  great  powers  are  also  nuclear 
powers.  Consequently,  nuclear  power  is  also 
the  means  by  which  Brazil  will  achieve  major 
power  status.  The  question  of  why  the 
political  decision  has  not  been  made  to  create 
larger  and  more  formidable  military  forces 
and  to  produce  nuclear  weapons  for  them  is 
answered,  in  part,  by  the  fact  that  Brazil  has 
not  yet  readied  its  capstone.  A  well- 
established,  working,  and  totally  Brazilian 
nuclear  industry  is  absolutely  necessary 
before  a  credible  military  program  can  be 
maintained  in  world-class  competition. 
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Treaty  could  be  made  more  effective  and  realistic.  As  these 
nuclear  control  measures  are  improved,  they  will  reduce  the 
risk  of  conflict  as  a  result  of  accident  or  miscalculation;  and, 
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